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COMMUNICATION METHOD, 
COMMUNICATION SYSTEM, AND 
COMMUNICATION TERMINAL 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a one-to-multitude com 

munication method by mobile phones and other communica 
tion terminals, a communication system of the same, and a 
communication terminal for performing one-to-multitude 
communications. 

2. Description of the Related Art 
In recent years, the modes of communication by phones 

have become greatly diversi?ed. Phones able to perform 
packet communications utilizing the IP (Internet Protocol) 
netWork are being Widely utiliZed in addition to conventional 
speech by circuit sWitched connection. For example, Japa 
nese Patent Publication (A) No. 2003-174520 discloses “Chat 
Mail” for conversation betWeen mobile phones by exchang 
ing text in real time. Chat Mail is one of the modes of com 
munication called “group communication” Were pre-regis 
tered members form a group and transferring text and other 
data in real time in the group. 

In this group communications, attempts have been made 
for speech by utiliZing VoIP (Voice Over Internet Protocol). 
One of these is called the PoC (Push to Talk Over Cellular). In 
the PoC, an SIP (Session initiation Protocol) server manages 
each group and each member in the group and control voice 
calls in a packet format. 
When performing one-to-multitude communications in 

such group communications, usually only one communica 
tion terminal permitted by a server system can transmit data 
(for example audio data) to the other communication termi 
nals. When a plurality of communication terminals simulta 
neously try to transmit data, in general the server system 
selects one communication terminal for transmission permis 
sion according to a certain rule. For example, it considers for 
example the number of times transmission Was desired in the 
past and rejected and sets a priority order of permission of 
transmission for terminals so as to enable as fair transmission 
by the terminals as possible. 

Even When the server system sets such a fair priority order, 
on the communication terminal side, requests for transmis 
sion permission continue to be unilaterally rejected by the 
server system as usual, therefore a user of a communication 
terminal cannot estimate When transmission Will permitted 
and sometimes feel dissatis?ed. 

Further, each time a request for transmission permission is 
rejected by the server system, the communication terminal 
must issue another request to the server system, therefore the 
operation is troublesome. 

SUMMARY OF THE INVENTION 

A ?rst object of the present invention is to provide a one 
to-multitude communication method enabling a user of each 
communication terminal to estimate When it can obtain trans 
mission permission. 
A second object of the present invention is to provide a 

one-to-multitude communication system enabling a user of 
each communication terminal to estimate When it can obtain 
transmission permission. 
A third object of the present invention is to provide a 

communication terminal used in such a one-to-multitude 
communication system. 
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2 
According to the present invention, information concem 

ing communication terminals Waiting for transmission per 
mission in the communication system are displayed at each 
communication terminal, therefore the user of each commu 
nication terminal can estimate When transmission permission 
Will be obtained based on the information. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects and features of the present inven 
tion Will become clearer from the folloWing description of the 
preferred embodiments given With reference to the accompa 
nying draWings, in Which: 

FIG. 1 is a diagram shoWing an example of the con?gura 
tion of a communication system according to an embodiment 
of the present invention; 

FIG. 2 is a diagram shoWing an example of the con?gura 
tion of a communication terminal according to an embodi 
ment of the present invention; 

FIG. 3 is a diagram shoWing an example of the con?gura 
tion of a communication management system; 

FIG. 4 is a diagram shoWing an example of an operation in 
a case Where one communication terminal requests permis 
sion for speech; 

FIG. 5 is a diagram shoWing an example of an operation for 
changing the order of speech; 

FIG. 6 is a diagram shoWing another example of an opera 
tion for changing the order of speech; 

FIG. 7 is a diagram shoWing an example of an operation for 
canceling reservation of speech; and 

FIG. 8 is a diagram shoWing an example of a screen dis 
played at a display part of a communication terminal. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 1 is a diagram shoWing an example of the con?gura 
tion of a communication system according to a ?rst embodi 
ment of the present invention. 
The communication system according to the present 

embodiment, for example as shoWn in FIG. 1, has three or 
more communication terminals (100-1, 100-2, 100-3, . . . ) 

and a communication management system 200. 
The communication terminals 100-i (i indicates a positive 

natural number) are Wireless communication terminals such 
as mobile phones connected to a communication netWork 300 
via base stations (300-1, 300-2, 300-3, . . . ). Further, the 
communication terminals 100-i engage in data communica 
tions under the control of the communication management 
system 200 connected to the communication netWork 300. In 
the present embodiment, as an example, it is assumed that 
group communications are carried out according to the PoC 
(Push to Talk over Cellular) scheme. 
The data transmitted in this data communications includes 

data for example speech, images, and text). 
In the present communication system, one communication 

terminal given transmission permission by the communica 
tion management system 200 among the three or more com 
munication terminals (100-1, 100-2, 100-3, . . . ) can transmit 
data to the other plurality of communication terminals. A 
communication terminal desiring to transmit data transmits a 
request for communication permission to the communication 
management system 200. 

Further, the communication terminal 100-i has a display 
part able to display various types of information provided 
from the communication management system 200. When the 
communication terminal requests the communication per 



US 7,945,278 B2 
3 

mission mentioned above to the communication management 
system 200, information (?rst information) concerning the 
communication terminals currently Waiting for communica 
tion permission in the communication system is transmitted 
from the communication management system 200 to the 
communication terminal. Each communication terminal 
receives the information from the communication manage 
ment system 200 and displays it at the display part. 

The communication management system 200 is a system 
for managing PoC group communications by three or more 
communication terminals (100-1, 100-2, 100-3, . . . ). 

When receiving a start request of PoC group communica 
tions from one communication terminal, the communication 
management system 200 calls up the communication termi 
nals of the other parties in response to that request and estab 
lishes a communication session. 

After the establishment of the communication session, the 
communication management system 200 receives transmis 
sion permission requests from communication terminals par 
ticipating in the communication. The communication man 
agement system 200 holds a list (hereinafter called a 
reservation list) for managing the order of the communication 
terminals Waiting for transmission permission in the commu 
nication system. When receiving a request for transmission 
permission from one communication terminal, it registers the 
requesting side communication terminal in the reservation 
list. 

Further, When one communication terminal ?nishes trans 
mission and the communication terminal given transmission 
permission next registered in the reservation list starts the 
transmission, the communication management system 200 
deletes the communication terminal starting transmission 
from the reservation list. 

The communication management system 200 successively 
gives transmission permission to one of the three or more 

communication terminals (100-1, 100-2, 100-3, . . . ) accord 
ing to the reservation list updated in this Way. 

Note that the communication management system 200 in 
the present embodiment determines the order for giving trans 
mission permission to the communication terminals based on 
a freely determined rule. For example, the communication 
management system 200 may give transmission permission 
in a sequence from the terminal issuing the transmission 
permission request earliest. Further, in order to ensure fair 
ness among terminals, for example, it may adjust the order of 
transmission so that the degree of priority of a terminal having 
a smaller number of times of permission of transmission and 
a terminal having a shorter transmission time become higher. 

Further, the communication management system 200 may 
give transmission permission to a communication terminal 
issuing a transmission permission request as it is When none 
of the communication terminals are engaged in transmission 
in the communication system and the communication termi 
nals are not registered in the reservation list. 

The communication management system 200 transmits 
information (?rst information) concerning the communica 
tion terminals Waiting for transmission permission registered 
in the reservation list to the communication terminals (100-1, 
100-2, . . . ). The communication management system 200 

may transmit this information to all communication terminals 
Whenever the content of the reservation list is updated or may 
individually transmit the information to communication ter 
minals issuing requests When requests for acquisition of this 
information are issued from the individual communication 
terminals. 
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4 
FIG. 2 is a diagram shoWing an example of the con?gura 

tion of a communication terminal (100-1, 100-2, . . . )accord 

ing to the present invention. 
Each communication terminal (100-1, 100-2, . . . ), for 

example, as shoWn in FIG. 2, has an antenna 1, communica 
tion part 2, key input part 3, audio processing unit 4, display 
part 5, storage part 6, and control part 7. 

The communication part 2 performs processing concem 
ing Wireless communication With a base station (300-1, 300 
2) of the communication netWork 300. For example, it applies 
predetermined modulation processing to the transmission 
data supplied from the control part 7 to convert it to a Wireless 
signal and transmits the same from the antenna 1. Further, it 
applies predetermined demodulation processing to a Wireless 
signal from a base station received at the antenna 1 to convert 
the same to reception data and outputs the same to the control 
part 7. 
The communication terminal communicates With the com 

munication management system 200 or other communication 
terminal connected to the communication netWork 300 via 
this communication part 2. 
The key input part 3 is a device for inputting an instruction 

ofa user to the communication terminal (100-1, 100-2, . . . ). 

It has keys having various types of functions for example 
number keys, letter keys, arroW keys, and an enter key. When 
these keys are operated by the user, the content is converted to 
electric signals and output to the control part 7. 

Further, the key input part 3 is provided With a key (trans 
mission key) for sWitching betWeen transmission and recep 
tion in PoC. When the user operates this transmission key, the 
communication part 2 transmits a transmission permission 
request to the communication management system 200. 
The audio processing unit 4 processes the audio signal 

input/output at a speaker or a microphone. Namely, it applies 
signal processing such as ampli?cation, analog-digital con 
version, and encoding to the audio signal input from the 
microphone to convert it to digital audio data Which it outputs 
to the control part 7. Further, it applies signal processing such 
as decoding, digital-analog conversion, and ampli?cation to 
the audio data supplied from the control part 7 to convert this 
to an analog audio signal Which it outputs to the speaker. 

The display part 5 is con?gured by using a liquid crystal 
display panel or organic EL panel or other display devices and 
displays an image in accordance With the image data supplied 
from the control part 7. For example, it displays the phone 
number of the other party at the time of call transmission, the 
phone number of the other party of at the time of call recep 
tion, content of received mail and sent mail, a Waiting screen, 
the date, time, and remaining battery poWer. 

Further, When engaging in group communications accord 
ing to the PoC, the display part 5 displays various types of 
information and noti?cations sent from the communication 
management system 200. For example, it displays a table of 
communication terminals participating in the group commu 
nications, the information of the reservation list (information 
of communication terminals Waiting for transmission permis 
sion, etc.), noti?cations concerning the updating of the reser 
vation list, requests and messages issued from one commu 
nication terminal to the other communication terminals, 
responses of other communication terminals With respect to 
such requests or messages, and so on. 
The storage part 6 stores various types of data utiliZed in 

the processing of the control part 7 and the data of the pro 
cessing results of the control part 7. For example, it stores a 
computer program of the control part 7, constant data used for 
that processing, and variable data Which must be temporarily 
stored in the processing process. 
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The control part 7 performs various processing concerning 
the overall operation of the communication terminal (100-1, 
100-2, . . . ). 

For example, the input/output of speech in the audio pro 
cessing unit 4, the input of text data from the key input part 3, 
the display of information in the display part 5, and the 
transmission and reception of the data in the communication 
part 2 are controlled so that speech and data communication 
are suitably carried out according to a predetermined protocol 
in the PoC as the processing concerning the group commu 
nication. 

The control part 7 has for example a computer for execut 
ing processing based on programs (operating system, appli 
cations, etc.) stored in the storage part 6 and executes the 
above processing according to the programs. 

The control part 7 has, as processing blocks relating to the 
PoC group communications, a transmission control part 71, 
reception control part 72, and display control part 73. 

The transmission control part 71 performs processing for 
transmitting the data from the communication part 2 at the 
time of PoC group communications. For example, When the 
transmission key of PoC is depressed at the key input part 3, 
the communication part 2 transmits a request for transmission 
permission to the communication management system 200. 

The reception control part 72 performs processing for 
receiving the data at the communication part 2 at the time of 
PoC group communications. For example, after the commu 
nication part 2 transmits the request for transmission permis 
sion mentioned above, the communication part 2 receives the 
information of the reservation list (information concerning 
the communication terminals Waiting for transmission per 
mission in the communication system etc.) transmitted from 
the communication management system 200. 

The display control part 73 performs control concerning 
the display of information at the display part 5. For example, 
it displays various types of information and noti?cations 
received from the communication management system 200 at 
the time of the PoC group communications at the display part 
5. 

Next, an explanation Will be given of the con?guration of 
the communication management system 200 according to the 
present invention. 

FIG. 3 is a diagram shoWing an example of the con?gura 
tion of the communication management system 200. 

The communication management system 200, for example 
as shoWn in FIG. 3, has a communicationpart 8, user interface 
part 9, control part 10, and storage part 11. 

The communication part 8 performs processing concem 
ing communication via the communication netWork 300. For 
example, When engaging in PoC group communication, the 
communication management system 200 is connected to the 
IP netWork. The communication part 8 performs processing 
concerning the transmission and reception of data via this IP 
netWork. 

The user interface part 9 includes for example a keyboard, 
mouse, and display device and inputs/ outputs information for 
operating the communication management system 200. 

The storage part 11 stores various types of data utiliZed in 
the processing of the control part 10 and the data of the 
processing results of the control part 10. For example, it stores 
the computer program of the control part 10, the constant data 
used for the processing thereof, and the variable data Which 
must be temporarily stored in the processing process. 

Further, the storage part 11 stores the reservation list 111 
for managing the order of communication terminals Waiting 
for transmission permission in the communication system. 
The reservation list 111 is comprised of for example identi 
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6 
?cation data of communication terminals Waiting for trans 
mission permission. The identi?cation data are arranged 
according to the order of transmission. 
The control part 10 performs various processing concem 

ing the overall operation of the communication management 
system 200. For example, it performs processing for calling 
up the communication terminals of the other parties and 
establishing a communication session When the start of group 
communication is requested from one communication termi 
nal, processing for updating the reservation list in response to 
the request of each communication terminal, processing for 
providing information to each communication terminal, and 
processing for transmitting noti?cations. 
The control part 10 has for example a computer for execut 

ing processing based on programs (operating system, appli 
cations, etc.) stored in the storage part 11 and executes pro 
cessing according to the programs. 
The control part 10 has a list control part 101, reception 

control part 102, and transmission control part 103 as pro 
cessing blocks relating to the PoC group communications. 
The list control part 101 performs processing relating to the 

updating of the reservation list 111 stores in the storage part 
11. For example, When the communication part 8 receives a 
transmission permission request issued at one communica 
tion terminal, the unit registers the communication terminal 
issuing the request in the reservation list 111. Further, When 
one communication terminal ?nishes transmission and the 
communication terminal given the transmission permission 
next registered in the reservation list 111 starts the transmis 
sion, the unit deletes the communication terminal starting the 
transmission from the reservation list 111. 

The list control part 101 determines the places of commu 
nication terminals in the reservation list 111 so that for 
example to permit transmission in the order from the terminal 
issuing the transmission permission request earliest. Further, 
it may adjust the places in the reservation list 111 so that 
degree of priority of a terminal having a smaller number of 
times of permission of transmission and a terminal having a 
shorter transmission time becomes higher. 

Further, in the case Where the communication part 9 
receives a request relating to a change of order of the trans 
mission permission (for example a request of emergency 
speech and a request of postponing speech) issued from one 
communication terminal, if the communication part 8 
receives a response from another communication terminal 
accepting this request, the list control part 101 changes the 
places of these tWo communication terminals in the reserva 
tion list 111. 

Further, When the communication part 8 receives a request 
for canceling the reservation of the transmission permission, 
the list control part 101 deletes the communication terminal 
issuing this request from the reservation list 111 and appro 
priately changes the places of the communication terminals 
registered in the list. 
The reception control part 102 performs processing for 

receiving data transmitted from the communication terminal 
at the communication part 8 in the PoC group communica 
tion. For example, it receives requests and responses from 
communication terminals, for example, a request for trans 
mission permission, a request for change of order of trans 
mission permission, a response of acceptance of a request for 
change of order, and a request for cancellation of a reservation 
for transmission permission. 
The transmission control part 103 performs processing for 

transmitting data from the communication part 8 to the com 
munication terminals in PoC group communications. For 
example, When one communication terminal issues a request 



US 7,945,278 B2 
7 

for acquiring the information of the reservation list 111 and 
the communication part 8 receives this, the communication 
part 8 transmits the information of the reservation list 111 
(information of the communication terminal Waiting for the 
transmission permission in the communication system etc.) 
to the communication terminal issuing this request Further, 
When the list control part 101 updates the reservation list 111, 
it may transmit the information of the updated reservation list 
111 to each communication terminal. 

Further, When the reservation list 111 is updated by the list 
control part 101, When the communication part 8 receives a 
request or message directed to other communication termi 
nals, When a response of another communication terminal 
With respect to this request or message is received at the 
communication part 8, or Whether otherWise various events 
occur in group communications, the transmission control part 
103 transmits a noti?cation concerning that event from the 
communication part 8 to each communication terminal. 

Here, the operation of the communication system accord 
ing to the present embodiment having the above con?guration 
Will be explained. 

First, the operation Where the communication terminal 
(100-1, 100-2, . . . )requests speech Will be explained With 
reference to FIG. 4. 
When the transmission key of the key input part 3 is 

depressed at one communication terminal (here, called as 
terminal A), the transmission control part 71 of the terminal A 
transmits a transmission permission request to the communi 
cation management system 200 via the communication part 8 
(step S102). 
When the communication part B of the communication 

management system 200 receives the transmission permis 
sion request from the terminal A, the control part 10 judges 
Whether or not the reservation list 111 is stored in the storage 
part 11 at present (step S104). When the reservation list 111 is 
not stores in the storage part 11, the control part to judges 
Whether or not there is a terminal during speech in the com 
munication system at present (step S106). If there is no ter 
minal in the speech state, it permits the speech of the terminal 
A (step S108). In this case, the control part 10 transmits a 
noti?cation indicating that the terminal A becomes the 
speaker at present from the communication part B to each 
communication terminal (step S110). The display control part 
73 of each communication terminal displays that the terminal 
A becomes the speaker at present at the display part 8 in 
response to the above noti?cation received at the communi 
cation part 2 (step S112). 
On the other hand, When it is judged at step S106 that there 

is a terminal of speech state at present, the control part 10 of 
the communication management system 200 prepares the 
reservation list 111 in the storage part 11 (step S114) and 
registers the terminal A in this (step S116). Then, the com 
munication part 8 transmits a noti?cation that the reservation 
list 111 Was changed (that is, Was prepared) to each commu 
nication terminal (step S118). The display control part 73 of 
each communication terminal displays that the reservation 
list 111 Was changed at the display part 5 in response to the 
above noti?cation received at the communication part 2 (step 
S120). 

Further, When it is judged at step 9104 that the reservation 
list 111 is stored in the storage part 11, the control part 10 of 
the communication management system 200 judges Whether 
or not the terminal A is registered in this list (step 122). If it is 
unregistered, it registers the terminal A in the list (step S116). 
Then, the communication part 8 transmits a noti?cation indi 
cating that the reservation list 111 Was changed to each com 
munication terminal (step S118). The display control part 73 
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8 
of each communication terminal displays that the reservation 
list 111 Was changed at the display part 5 in response to above, 
noti?cation received at the communication part 2 (step S120). 
When the reservation list 111 is stored in the storage part 11 

and the terminal A is registered in this list (step S122), the 
control part 10 of the communication management system 
200 judges Whether or not the place of the terminal A in the 
order of this list is a term Where it must be given the trans 
mission permission (step S124). When it is the term Where the 
terminal A must be given the transmission permission, the 
control part 10 permits the speech of the terminal A (step 
S108) and transmits a noti?cation indicating that the terminal 
A becomes the speaker at present via the communication part 
8 to each communication terminal (step S110). The display 
control part 73 of each communication terminal displays that 
the terminal A becomes the speaker at present at the display 
part 5 in response to the above noti?cation received at the 
communication part 2 (step S112). 
Where the reservation list 111 is stored in the storage part 

11 and the terminal A is registered in this list, but the place of 
the terminal A in the order of the list has not yet been reached 
the term (step S124), the control part 10 of the communica 
tion management system 200 ignores the transmission per 
mission request of the terminal A (step S126)). Due to this, a 
plurality of registrations of same communication terminals 
are prevented from being happened in the reservation list 11 1, 
therefore the problem that transmissions are dominated by a 
speci?c communication terminal can be avoided. 

Next, the operation Where the order of speech is changed 
among communication terminals Will be explained With ref 
erence to FIG. 5. 

For example, assume that the communication terminal 
100-1 is registered at fourth place in the reservation list 111. 
In this case, When the user carries out a predetermined opera 
tion for requesting emergency speech at the key input part 3 of 
the communication terminal 100-1, the transmission control 
part 71 thereof transmits to the communication management 
system 200 a request to change a order With the communica 
tion terminals Which having higher place than the fourth place 
(step S202). 
When the communication part 8 of the communication 

management system 200 receives the above request, the con 
trol part 10 thereof transmits a noti?cation indicating that the 
communication terminal 100-1 is requesting a change of 
order from the communication part 8 to each communication 
terminal (step S204). 

The display control part 73 of each communication termi 
nal displays that the communication terminal 100-1 requested 
a change of speech order in the display part 5 in response to 
above noti?cation received at the communication part 2. 

Here, assume that the communication terminal 100-2 reg 
istered at ?rst place of the reservation list 111 accepts the 
request of the change of order. When the key input part 2 of 
the communication terminal 100-2 is performed a predeter 
mined operation for accepting the request of the change of 
order, the transmission control part 71 thereof mates the com 
munication part 2 transmit to the communication manage 
ment system 200 a response of acceptance of the request of 
the change of order (step S206). 
When the communication part 8 of the communication 

management system 200 receives the above acceptance 
response, the control part 10 updates the reservation list 111 
so as to change the places of the communication terminals 
100-1 and 100-2 (step S208). Then, the control part 10 trans 
mits a noti?cation indicating that the reservation list 111 is 
updated via the communication part 8 to each communication 
terminal (step S210). 
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The display control part 73 of each communication termi 
nal displays that the reservation list 111 is updated at the 
display part 5 in response to above noti?cation received at the 
communication part 2. 

In the example of FIG. 5, the communication terminal 
receiving the noti?cation of this list updating issues a request 
for acquisition of information concerning the reservation list 
111 to the communication management system 200 (steps 
S212, S218). The communication management system 200 
receiving this transmits the information to the requesting side 
communication terminal (steps S214, S220). 

For example, When the user performs a predetermined 
operation for requesting the acquisition of the information of 
the reservation list 111 (information of communication ter 
minals Waiting for the transmission permission in the com 
munication system etc.) at the key input part 3 of the com 
munication terminal 100-1, the transmission control part 71 
thereof transmits the request from the communication part 2 
to the communication management system 200 (step S212). 
When the communication part 8 of the communication man 
agement system 200 receives this request, the control part 10 
thereof transmits the information of the reservation list 111 to 
the requesting side communication terminal 100-1 (step 
S214). The display control part 73 of the communication 
terminal 100-1 updates the display of the display part 5 based 
on the information of the reservation list 111 received at the 
communication part 2. Due to this, the display part 5 displays 
that place of the speech order betWeen the communication 
terminals 100-1 and 100-2 Was changed. 

Next, another operation in the case Where the order of 
speech is changed Will be explained With reference to FIG. 6. 

In the example of FIG. 5, When the reservation list 111 is 
updated along With the change of order, the communication 
management system 200 transmits a noti?cation concerning 
the updating of the list to each communication terminal. 
Then, the communication management system 200 transmits 
the information of the updated reservation list 111 only to the 
communication terminal issuing the information acquisition 
request in response to this updating noti?cation. In this 
method, there is the advantage that the amount of communi 
cation betWeen the communication management system 200 
and the communication terminals can be reduced, While there 
is the disadvantage that only old information is displayed at 
the communication terminals forever unless transmitted an 
information acquisition request. 

Therefore, in the example of FIG. 6, When the reservation 
list 111 is updated, the communication management system 
200 transmits the information of the updated reservation list 
111 to the communication terminals all together. The display 
control part 73 of each communication terminal updates the 
display at the display part 5 based on the received information 
Whenever it receives the information of the reservation list 
111 from the communication management system 200 at the 
communication part 2. 

Steps S302, S304, S306, and S308 in FIG. 6 represent 
processing equal to steps S202, S204, S206, and S208 in FIG. 
5. 
When the reservation list 111 is updated at step S308, the 

control part 10 of the communication management system 
200 transmits the information of the updated reservation list 
111 from the communication part 8 to the communication 
terminals all together (step S310). The display control part 73 
of each communication terminal updates the display of the 
display part 5 based on the above information received at the 
communication part 2 (steps S312, S314, S316, S318). Due to 
this, the display part 5 of each communication terminal dis 
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plays the neWest information concerning the reservation list 
111 of the communication management system 200. 
Note that the example of FIG. 6 shoWs an example of the 

case Where the reservation list 1 1 1 is updated by the change of 
order of the transmission among communication terminals, 
but the invention is not limited to this. When the reservation 
list 111 is updated by for example the registration of a neW 
communication terminal (step S116 of FIG. 4) or cancellation 
of reservation of speech mentioned later (step S402 of FIG. 7) 
as Well, the information of the reservation list 111 may be 
transmitted from the communication management system 
200 to communication terminals all together in the same Way 
as that mentioned above. 

Next, the operation of canceling a speech reservation of a 
communication terminal registered in the reservation list 111 
Will be explained With reference to FIG. 7. 

For example, assume that the communication terminals 
100-1, 100-2, 100-3, and 100-4 are registered at the third, 
second, ?rst, and fourth places of the reservation list 111. At 
this time, When the user performs a predetermined operation 
for requesting the cancellation of the speech reservation at the 
key input part 3 of the communication terminal 100-2, the 
transmission control part 71 thereof transmits a request for 
reservation cancellation from the communication part 2 to the 
communication management system 200 (step S402). 
When the communication part 8 of the communication 

management system 200 receives a request of the reservation 
cancellation described above, the control part 10 deletes the 
communication terminal 100-2 from the reservation list 111. 
Then, the communication terminals 100-1 and 100-4 Which 
having loWer places than that of the communication terminal 
100-2 in the reservation list 111 are advanced in order to the 
second place and the third place (step S404). 
When updating the reservation list 111 in this Way, the 

control part 10 transmits the information of the neW reserva 
tion list 111 from the communication part 8 to the communi 
cation terminals all together (step S406). The display control 
part 73 of each communication terminal updates the display 
of the display part 5 based on the information of the reserva 
tion list 111 received at the communication part 2 (steps S408, 
S410, S412, S414). Due to this, the display part 5 of each 
communication terminal displays the information concerning 
the neW reservation list 1 11 in Which the speech reservation of 
the communication terminal 100-2 is cancelled. 

Note that, in the example of FIG. 7, the information of the 
updated reservation list 111 is transmitted from the commu 
nication management system 200 to the communication ter 
minals all together in response to the reservation cancellation, 
but in the same Way as the case of FIG. 5, the information of 
the updated list may be transmitted to only the communica 
tion terminal issuing the information acquisition request in 
response to the update noti?cation of the list. 

Next, an example of a screen 51 displayed in the display 
part 5 of the communication terminal Will be explained With 
reference to FIG. 8. 

The display control part 73 of the communication terminal 
displays, as the information concerning the reservation list 
111, for example the information of communication termi 
nals Waiting for the transmission permission in the commu 
nication system and the information concerning the order of 
reception of transmission permission by those communica 
tion terminals on the screen 51 of the display part 5. 

In the example of FIG. 8, the screen 51 has a message 
region 52 for displaying various types of noti?cations trans 
mitted from the communication management system 200, a 
list 53 of all communication terminals in the communication 
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system, and icons 54, 55, and 56 representing functions 
assigned to operation keys of the key input part 3. 

The message region 52 may display, for example, the 
updating of the reservation list, the change of speaker, the 
change of speech order, the change of members participating 
in the group communication, and other noti?cations concem 
ing various events occurring in group communication. Fur 
ther, it may display a message transmitted from one commu 
nication terminal directed to the other communication 
terminals. 

The list 53 of communication terminals displays the names 
of members as the information on the communication termi 
nals participating in the group communication at present. As 
these member names, it may display the data of member 
names as registered in the communication management sys 
tem 200 as they are or may display identi?cation data (phone 
numbers etc.) provided from the communication manage 
ment system 200 converted to member names at the commu 
nication terminals. In the latter case, the identi?cation data 
may be converted to the member name based on a data table 
linking the identi?cation data and member names for 
example an address book stored in the storage part 6 of the 
communication terminal. 

In the example of FIG. 8, circle marks and a triangle mark 
are given in front of part of the member names displayed on 
the list 53. The circle marks represent members registered in 
the reservation list 111 at present, and the triangle mark 
represents the member during speech at present. 

Further, the arrangement of the member names With the 
circle marks represents the order of receiving the transmis 
sion permission. In the example of FIG. 8, the transmission is 
permitted in the order of “Carrie”, “Yamamoto”, and “Chen”. 

The icon 54 represents the key operated When ending the 
group communication. The icon 55 represents the key oper 
ated When selecting an item on the menu screen. The icon 56 
represents the key operated When displaying the menu screen. 
These icons 54, 55, and 56 are linked With for example the 
keys nearest the display parts of the icons among the keys 
provided at the key input part 3. 
On the menu screen, commands for reservation and can 

cellation of speech, the change of the speech order, the trans 
mission of an emergency speech request, and the acquisition 
of information of the reservation list can be selected by the 
operation of the key input part 3. 
As explained above, according to the present embodiment, 

When a communication terminal requests transmission per 
mission from the communication management system 200, 
the communication management system 200 provides the 
information concerning the communication terminals Wait 
ing for the transmission permission in the communication 
system to the communication terminal, and the display part 5 
provided in the communication terminal displays the pro 
vided information. 
Due to this, each communication terminal can determine 

the communication terminals Waiting for the transmission 
permission in the communication system, therefore, even if 
transmission is not permitted at the point of time When it 
issues the request, it can estimate hoW long it Will have to Wait 
for obtaining the transmission permission. Accordingly, it is 
possible to reduce user dissatisfaction in comparison With the 
case Where transmission is rejected unilaterally With no infor 
mation given. 

Further, a communication terminal transmitting a trans 
mission permission request to the communication manage 
ment system 200 is kept registered in the reservation list 111 
of the communication management system 200 until it per 
forms the transmission, therefore the communication termi 
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nal does not have to request transmission permission many 
times to the communication management system 200. For 
this reason, the operation of the communication terminal can 
be simpli?ed and, at the same time, the amount of communi 
cation betWeen the communication terminal and the commu 
nication management system 200 can be reduced. 

Further, according to the present embodiment, When one 
communication terminal issues a request to the other com 
munication terminals to change the order in the reception of 
the transmission permission, this request is noti?ed to the 
other communication terminals and displayed at the display 
part 5 thereof. Then, When another communication terminal 
issues a response accepting this request, this acceptance 
response is noti?ed to the communication terminal requesting 
the change of order and displayed at the display part 5 thereof. 
Further, in the reservation list 111 of the communication 
management system 200, the places of the terminal issuing 
the request for change of order and the terminal accepting that 
request are changed. 

In this Way, the order of reception of the transmission 
permission can be changed based on a mutual agreement 
betWeen communication terminals, therefore, in comparison 
With the case Where all of the order for reception of transmis 
sion permission is determined by the communication man 
agement system, smoother group communication can be real 
iZed. 

Further, according to the present embodiment, When a 
communication terminal transmits a request to cancel the 
request for transmission permission to the communication 
management system 200, the communication terminal issu 
ing this request is deleted from the reservation list 111 of the 
communication management system 200. 
Due to this, a request for transmission permission Which 

Was unnecessarily issued by a communication terminal can 
be freely canceled, therefore smooth group communication 
can be realiZed. 

Above, embodiments of the present invention Were 
explained, but the present invention is not limited to only the 
above embodiments and includes various modi?cations. 

For example, in the example of FIG. 4, When the reserva 
tion list 111 is stored in the communication management 
system 200, the terminal A is registered in this list, and the 
place of the terminal A indicated by this list has not yet been 
reached, the communication management system 200 
ignores the transmission permission request of the terminal A 
(step S126). The registration of the same terminal in the 
reservation list 111 by the processing on the communication 
management system 200 side can be prevented in this Way, 
but the same processing for prevention of registration can be 
realiZed even by processing on the communication terminal 
side. 

For angle, the transmission control part 71 judges Whether 
or not its oWn communication terminal is in a state Waiting for 
transmission permission based on the information of the res 
ervation list 111 received at the communication part 2. When 
judging that it is in a state Waiting for the transmission per 
mission, it prohibits the transmission of the transmission 
permission request from the communication part 2. By pre 
vention of registration of the same terminal in the reservation 
list 111 by the processing on the communication terminal side 
in this Way, the load of the communication management sys 
tem 200 can be reduced. 
When a certain communication terminal issues a request so 

as to change the order of transmission permission to other 
communication terminals, the communication management 
system 200 may transmit a noti?cation concerning that 
request to all communication terminals or Way transmit the 
same to only the communication terminals covered by the 
request. For example, in the example of FIG. 5, it may trans 
mit an emergency speech request generated from the fourth 
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place communication terminal 100-1 to all communication 
terminals or may transmit it to only the communication ter 
minals higher than the fourth place (that is, the ?rst place to 
third place communication terminals). 

In the above embodiments, the example of applying the 
present invention to PoC group communication Was 
explained, but the present invention is not limited to this. It 
can also be applied to various other types of group commu 
nication involving one-versus-multitude data communica 
tion. 

The processing of the control part 7 of the communication 
terminal and the processing of the control part 10 of the 
communication management system 200 may all be executed 
by a computer based on a program, or at least a part thereof 
may be executed by hardWare. 

The communication terminal of the present invention is not 
limited to a mobile phone. For example, the present invention 
can be Widely applied to terminals having communication 
functions such as PDAs (Personal Digital Assistants) and 
mobile game machines. 

The invention claimed is: 
1. A method of group communication among three or more 

communication terminals, the method comprising the steps 
of: 

sending a permission request for transmission, While a ?rst 
communication terminal is transmitting and a second 
communication terminal is at a top of a Waiting list for 
transmission, from a third communication terminal to a 
management system; 

registering the third communication terminal onto the 
Waiting list upon receipt of the permission request; 

sending noti?cations of events occurring in the group com 
munication and information relating to the Waiting list to 
all the communication terminals participating in the 
group communication from the management system; 
and 

displaying the events in a text message region of each 
display screen of the communication terminals partici 
pating in the group communication and a list in a list 
region of the display screen, Wherein the events are 
displayed as text, 

Wherein the list comprises identi?cation data in the Waiting 
list; 

requesting emergency transmission to change an order of 
the Waiting list to the top of the Waiting list by the third 
communication terminal While the ?rst communication 
terminal is transmitting; and 

accepting the change in the order of the Waiting list by the 
second communication terminal. 

2. The method as set forth in claim 1, further comprising: 
deleting the second communication terminal from the 

Waiting list When the ?rst communication terminal ends 
transmission and alloWing a third communication termi 
nal, Which is at the top of the Waiting list, to start trans 
mission. 

3. The method as set forth in claim 1, Wherein 
the list displayed in the list region is related to the event 

displayed in the text message region of the communica 
tion terminal in the Waiting list on receipt of the request. 

4. The method as set forth in claim 1, Wherein 
the list displayed in the list region comprises identi?cations 

of one or more terminals in the Waiting list. 
5. The method as set forth in claim 4, Wherein 
the list comprises all terminals participating in the group 

communication. 
6. The method as set forth in claim 5, Wherein 
the list displayed in the list region comprises identi?cations 

of each terminal and the status of communication. 
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7. The method as set forth in claim 1, further comprising 

the steps of: 
registering the third communication terminal onto the top 

of the Waiting list upon acceptance of the emergency 
request by the second communication terminal. 

8. A group communication system comprising three or 
more communication terminals, including a ?rst communi 
cation terminal, a second communication terminal, and a 
third communication terminal, and a management system 
Which gives one communication terminal a transmission per 
mission among said three or more communication terminals 
to transmit data to the other, 

Wherein 
the management system comprises: 
a ?rst communication unit operable to communicate With 

the communication terminals; 
a storage unit operable to store a Waiting list of communi 

cation terminals Waiting for the transmission permis 
sion; and 

a ?rst transmission control unit operable to control the ?rst 
communication unit to transmit noti?cations of events 
occurring in the group communication and information 
relating to the Waiting list to all communication termi 
nals participating in the group communication from the 
management system, and 

each of the communication terminals comprises: 
a second communication unit operable to communicate 

With the management system; 
a display displaying a text message region and a list region, 

Wherein the events are displayed as text; 
a second transmission control unit operable to control the 

second communication unit to transmit the request for 
transmission permission to the management system; 

a reception control unit operates to control the second 
communication unit to receive noti?cation of events 
occurring in the group communication and the informa 
tion from the management system after the request for 
transmission permission is transmitted; and 

a display control unit displaying the noti?cation in the text 
message region and the information received at the sec 
ond communication unit at the list region of the display; 

Wherein When the third communication terminal transmits 
emergency request to change an order of the Waiting list 
to the top of the Waiting list While the ?rst communica 
tion terminal is transmitting, the second communication 
terminal, Which is a the top of the Waiting list, accepts the 
change in the order of the Waiting list. 

9. The communication system as set forth in claim 8, 
Wherein said display control unit updates the display of said 
display based on the received information When the list region 
information is received at said second communication unit. 

10. The communication system as set forth in claim 8, 
Wherein 

an input unit enables input of an instruction requesting 
acquisition of the list region information; 

said second transmission control unit controls said com 
munication part to transmit said request for acquisition 
When the instruction is input; and 

said second reception control unit controls said communi 
cation part to receive the list region information trans 
mitted in response to said request for acquisition. 

11. The communication system as set forth in claim 8, 
Wherein each of the communication terminals further com 
prises: 

an input unit that enables input of a request to other com 
munication terminals Waiting for said transmission per 
mission to change the order of reception of said trans 
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missionpermission and an acceptance of said request for 
change of order issued from another communication 
terminal, 

said second transmission control unit controls said com 
munication part to transmit said request for change of 
order When said request is input at said input unit, and to 
transmit an acceptance of said request for change of 
order When the acceptance is input at said input unit, 

said second reception control unit controls said communi 
cation unit to receive a noti?cation to the effect that 
another communication terminal in said communication 
system has issued a request for change of order and a 
noti?cation to the effect that another communication 
terminal in said communication system has agreed to 
said request for change of order, and 

said display control unit displays said received noti?cation 
on said display. 

12. The communication system as set forth in claim 11, 
Wherein said display control unit displays said noti?cation 
received at said communication unit each time said noti?ca 
tion is received. 

13. The communication system as set forth in claim 8, 
Wherein each of the communication terminals further com 
prises: 

an input unit that enables input of cancellation of said 
request for transmission permission, 

said second transmission control unit controls communi 
cation unit to transmit said request for cancellation When 
said cancellation is input at said input part, 
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said second reception control controlling communication 

unit to receive a noti?cation to the effect that another 
communication terminal in said communication system 
has cancelled said request for transmission permission, 
and 

said display control unit displays said received noti?cation 
on said display. 

14. The communication system as set forth in claim 8, 
Wherein said display control unit displays on said display 
information relating to the order by Which said communica 
tion terminals receive said transmission permission. 

15. The communication system as set forth in claim 8, 
Wherein said display control unit displays on said display a 
list of all communication terminals in the order of reception of 
said transmission permission. 

16. The communication system as set forth in claim 8, 
Wherein said display control unit displays on said display a 
list of all communication terminals in said communication 
system in Which communication terminals Waiting for said 
transmission permission are given predetermined marks. 

17. The communication terminal system as set forth in 
claim 8, Wherein said second transmission control unit pro 
hibits transmission of a request for transmission permission if 
a state of oWn communication terminal is in Waiting for said 
transmission permission. 


